Objective: Acromegaly is associated with an increased prevalence of glucose metabolism disorders. Clinically confirmed diabetes mellitus is observed in approximately one quarter of all patients with acromegaly and is known to have a worse prognosis in these patients. Design: Of 514 acromegalic patients treated with pegvisomant and recorded in the German Cohort of ACROSTUDY, 147 had concomitant diabetes mellitus. We analysed these patients in an observational study and compared patients with and without concomitant diabetes. Results: Under treatment with pegvisomant, patients with diabetes mellitus rarely achieved normalisation (64% in the diabetic cohort vs 75% in the non-diabetic cohort, PZ0.04) for IGF1. Diabetic patients normalised for IGF1 required higher pegvisomant doses (18.9 vs 15.5 mg pegvisomant/day, P!0.01). Furthermore, those diabetic patients requiring insulin therapy showed a tendency towards requiring even higher pegvisomant doses to normalise IGF1 values than diabetic patients receiving only oral treatment (22.8 vs 17.2 mg pegvisomant/day, PZ0.11). Conclusions: Hence, notable interdependences between the acromegaly, the glucose metabolism of predisposed patients and their treatment with pegvisomant were observed. Our data support recent findings suggesting that intra-portal insulin levels determine the GH receptor expression in the liver underlined by the fact that patients with concomitant diabetes mellitus, in particular those receiving insulin therapy, require higher pegvisomant doses to normalise IGF1. It is therefore important to analyse various therapy modalities to find out whether they influence the associated diabetes mellitus and/or whether the presence of diabetes mellitus influences the treatment results of an acromegaly therapy.
Introduction
Acromegaly is a rare disease generally caused by a growth hormone (GH)-producing pituitary adenoma, which constantly secretes GH. Untreated or insufficiently treated acromegaly leads to increased mortality rates, mainly due to cardiovascular diseases and neoplasms (1) . The aim of the treatment of acromegaly thus is normalisation of both GH level and the insulin-like growth factor 1 (IGF1) levels, which then lead to normalisation of mortality rates (2, 3) .
Interestingly, patients with acromegaly associated with type 2 diabetes do not display added but exponentially increased mortality rates (1) . However, concurrent manifestation of acromegaly and diabetes mellitus does not represent a particularly high activity of acromegaly, but depends on the genetic predisposition of the affected patients (4, 5) .
Patients with type 2 diabetes or patients with metabolic syndrome are characterised by a progressive insulin resistance resulting in increased plasma insulin levels. This in turn has been associated with an increased rate of cardiovascular mortality and increased incidence of carcinomas (6, 7) . Moreover, the various treatment modalities for type 2 diabetes affect the plasma insulin levels to different degrees. In particular, exogenous administration of insulin increases the plasma insulin levels of patients under treatment. The transition to insulin therapy regime without oral anti-hyperglycaemic agents is usually the last step in the escalation of therapy. In patients with type 2 diabetes, insulin resistance in target tissues (liver, muscle and adipose tissue) is a prominent feature. Thus, patients with diabetes under insulin therapy show the highest insulin resistance and the highest insulin levels in the peripheral blood. Peripheral insulin concentrations do reflect those in the portal vein (8) , even in patients under insulin therapy. In patients without diabetes, increasing peripheral insulin levels by exogenous insulin suppresses the hepatic glucose production but in diabetics under insulin therapy the hepatic glucose production cannot be inhibited by plasma insulin concentrations throughout the physiologic range. Thus, patients on insulin therapy exhibit the highest portal insulin levels (9) .
In accordance with the guidelines for the treatment of patients with acromegaly (10), selective transsphenoidal pituitary surgery is the first-choice therapy. In case of insufficient therapeutic success of the neurosurgery, radiotherapy or medical therapy are taken into consideration. The mainstay of medical therapy are somatostatin analogues (SSA), which have been used for more than 20 years and have proven effective in w60% of patients with residual disease after surgery. In patients with persistent residual acromegaly activity despite these therapeutic interventions, application of the GH receptor antagonist pegvisomant is indicated as a monotherapy or in the form of combination therapy, e.g. with SSA (11, 12) . Consequently, w10-20% of patients need a therapy with pegvisomant.
In Germany, w90% of all patients treated with pegvisomant were recorded in a post-marketing surveillance study, the German Pegvisomant Observational Study (GPOS), starting immediately after approval and marketing authorisation of pegvisomant. In 2007, GPOS was transferred to the international ACROSTUDY.
By analysing the German cohort of ACROSTUDY, we sought to investigate the interaction of medical therapies for both acromegaly and diabetes in the group of patients with concomitant diseases.
Subjects and methods
Setting: the German cohort of ACROSTUDY ACROSTUDY is a prospective observational study with the aim to record the safety and efficiency of pegvisomant treatment in patients with acromegaly. In January 2004, a non-interventional study named GPOS was started immediately after the marketing authorisation of pegvisomant was obtained in Germany at the end of 2003. All patients who had been treated with pegvisomant before that date within the scope of clinical studies in Germany were retrospectively recorded since the beginning of their pegvisomant therapy and have since been prospectively observed within GPOS. An independent ethics committee of Charité Universitätsmedizin Berlin has reviewed the observational study and all patients gave their written informed consent. Data on efficiency (13), the effect on quality of life (14) , hepatotoxicity (15) , pituitary tumour volume under therapy (16) and cardiovascular alterations (17) have previously been published. After the establishment of the international non-interventional study, ACROSTUDY, all monitored data were transferred from GPOS to ACROSTUDY. Therefore, data referring to the German cohort of ACROSTUDY include data from patients enrolled in the original GPOS cohort. Further on we will refer to the data analysed for this study report as the German cohort of ACROSTUDY.
Participants
At the time of the 10th evaluation of the German Cohort of ACROSTUDY (database freeze at 15 August 2011), 514 patients had been recorded who received pegvisomant at least once (safety population). These patients had been treated at 97 centres (partly practices with only one patient, partly centres with more than 20 patients were included in the study). The average duration of therapy was 174 weeks. In total, 1709 patient years under therapy had been recorded. This represents more than 80% of all pegvisomant prescriptions in Germany. Thus, an unusually stringent coverage of pegvisomant-treated patients with acromegaly is included in the German Cohort of ACROSTUDY. Inclusion criteria were limited to pegvisomant treatment of patients and the treating physician's willingness to contribute the data to the ACROSTUDY database as well as informed consent of the patient. Acromegaly treatment was carried out according to the guidelines for treatment of acromegaly (10) under the responsibility of the respective physician in charge.
We compare 147 patients with diabetes and 367 patients without diabetes out of the 514 patients from the safety population. We analysed the treatment of 121 patients with diabetes and 288 without diabetes out of the 409 patients with at least one subsequent examination.
Treatment with pegvisomant
In accordance with the approval specifications of pegvisomant in Germany and in conformity with the guidelines for treatment of acromegaly (18) , patients received treatment with pegvisomant in cases where alternative options for treatment -in the first place surgery and/or radiotherapy of the pituitary adenoma, in the second place medical treatment with SSA and/or dopamine agonists -did not adequately reduce the acromegaly disease activity or showed intolerable side effects. In accordance with primary approval of the drug, therapy was generally carried out as a monotherapy. Under the responsibility of the respective attending physician, this therapy could, however, also be carried out as a combination therapy with SSA and/or dopamine agonists. At the time of the 10th analysis of data (15 August 2011), 359 patients received pegvisomant monotherapy and 155 patients received pegvisomant in combination with a SSA. Reasons for opting for a combined therapy were ascertained in a survey amongst 117 of the 155 patients receiving combination therapy. The most frequently given reasons in favour of a combined therapy were a lack of normalisation of the IGF1 level under monotherapy, headache and the size of the tumour or proximity of the residual tumour to the optic chiasm.
Acromegaly-related data
The pattern for acquisition of data was initial recording at the time before first application of pegvisomant, then every 6 months during the next 2 years, and subsequently every 12 months under ongoing therapy with pegvisomant.
The data included information on the patient's disease history, the symptoms of acromegaly, information on concomitant diseases and their medication as well as data on the previous treatment of acromegaly. At pegvisomant therapy initiation, and during the respective subsequent examinations under therapy, the following information was recorded: metric data; the current individual medication with regard to acromegaly, including accompanying medication; a locally measured IGF1 level, interpreted as multiples of the age-related upper limit of the normal range referring to the locally applied laboratory method; tumour volume by means of locally initiated magnetic resonance imaging (MRI) or computed tomography (CT) findings; glucose metabolism liver transaminases; and any adverse events under therapy.
Glucose metabolism
Within the framework of this post-authorisation study, glucose metabolism was recorded for all patients, at the point of inclusion into the study and at the points of the prospective visits: first every 6 months, then beyond 2 years of treatment every 12 months. Assessment included questions about the presence of diabetes mellitus, glucose levels at the point of data recording and the result of an HbA1c value assessed and interpreted locally, as well as questions on co-medication at the point of the respective data recording.
Patients were grouped into the diabetes mellitus group if one of the following criteria was met at any time point during the observational period of the study: diabetes mellitus was recorded by the treating physician as a concomitant disease, HbA1c was higher than 6.9%, and patients received anti-diabetic therapy as listed in concomitant medication. The group of patients with diabetes was divided in subgroups of patients treated with or without insulin (Table 1) .
Glycaemic management in the associated diabetes was under the responsibility of the respective physician as individualised treatment within the context of the needs, preferences and tolerances of each patient depended on the disease stages. Thus, metformin therapy is the first step, a combination of metformin with any oral antihyperglycaemic agent without sulphonylureas is the second step, and/or combination with sulphonylureas is the third step, and a kind of insulin therapy regime without oral anti-hyperglycaemic agents is the last step of therapy. We analysed the modalities of diabetes therapy of all the 121 patients with diabetes and at least one FU. In 110 patients, the state of diabetes management was known (72 of them under a mono-therapy with pegvisomant (mono) and 38 under a combination therapy pegvisomant and SSA (comb)). Information about the development of glycaemic management from baseline to the first FU was known in 73 patients (46 mono and 27 comb). From baseline to the first FU, the concept of diabetes therapy changed in only eight patients (seven mono and one comb). In three patients the physician reduced the intensity of diabetes management and in only five patients (four under a monotherapy with pergvisomant and one combination-therapy pergvisomant and SSA) the physician intensified the treatment of diabetes mellitus. Thus, changes in HbA1c values could not be explained by changing the concept of diabetes management.
Laboratory analyses
All laboratory analyses included in the study (IGF1 level, glucose level, HbA1c value) were carried out in the local laboratory of the treating physician and interpreted by the respective physician in charge, on the basis of reference values adapted to the age and gender of the patient.
Achievement of the therapy objective, i.e. decrease in the IGF1 value into the age-related reference range of the locally applied laboratory method, was determined and indicated by the respective attending physician.
Statistical analysis
Descriptive data from this observational study are presented as meanGS.D. unless otherwise noted. Exploratory tests were carried out using Fisher's exact test. Owing to the group size, the assumption of normally distributed data even for subgroup analyses, such as patients with diabetes on monotherapy (nZ57) vs combination therapy (nZ28), appeared justified. The t-test was used for between-group comparisons and significance was considered at a 0.05 level.
In the post-marketing surveillance, data were only partially documented. Missing data do not result from drop-outs but mostly from missing documentation at baseline. Thus, we made a sensitivity analysis to assess the impact of the missing data. Incomplete data were available mainly for the HbA1c values during baseline to the first FU (only HbA1c values at baseline and FU in 85 out of 121 patients with diabetes, Table 2 ). In the sensitivity analysis, the missing data were replaced by S.E.M. 
Results

Clinical characteristics of patients
Data on glucose metabolism were collected under the aspect of safety. Subsequently, the total cohort was divided in two parts: patients with diabetes and without diabetes. The clinical characteristics of these patients are shown in Table 1 . Patients with diabetes were on average 10 years older than patients without diabetes (P!0.01) and their acromegaly was diagnosed at a later age (P!0.01). The other parameters of the metabolic syndrome, such as body weight, described as BMI (P!0.011), and hypertension (P!0.01) were more frequent in patients with diabetes. For both groups of patients -diabetic and nondiabetic -data on acromegaly disease characteristics did not differ. The disease was caused by a GH-producing adenoma (99.8%). The IGF1 levels were similar (PZ0.95), even if the IGF1 levels were not age corrected, and patients with diabetes had no higher incidence of a previous treatment with an SSA (72.1 vs 77.4%, PZ0.21).
Effect of the acromegaly treatment on glucose metabolism
Assessing the effect of the acromegaly treatment on glucose metabolism over the course of the study was based on a change in the HbA1c value, which has been observed from the time point of inclusion (baseline, time point zero) to the first subsequent examination (i.e. 6 months after initiation of pegvisomant therapy). Thus, the immediate effect of the acromegaly treatment on glucose metabolism could be evaluated. Table 2 reveals the changes regarding the metabolic condition documented for 85 of the 121 diabetic patients with at least one subsequent examination at therapy initiation by means of the HbA1c value. For the remaining 36 patients (30%) as to the observational nature of the study, either baseline-or follow-up data were missing. The analysis reveals a significant decrease in the HbA1c value, showing a positive effect on the glucose metabolism (P!0.01) for the documented 85 patients. However, this positive change mainly applied to patients under pegvisomant monotherapy. Despite the highly significant reduction in IGF1 levels with either pegvisomant monotherapy or SSA combination therapy, amounting to K193 and K185 ng/ml, respectively, the decrease in mean HbA1c levels during the first 6 months (of therapy) was only significant for patients on pegvisomant monotherapy alone (P!0.01), whereas for patients receiving combination therapy HbA1c values were not significantly reduced (PZ0.26) ( Table 2 and Fig. 1 ).
Influence of diabetes mellitus on treatability of acromegaly
For the 409 patients with at least one subsequent examination beyond baseline, further information, whether these patients were with or without diabetes mellitus at pegvisomant initiation, was available. Table 3 shows the proportion of patients who achieved the therapy objective, as well as the time required to normalise IGF1 levels, split into a diabetic and a nondiabetic patients group.
Diabetic patients (nZ121) achieved IGF1 normalisation to a smaller extent than patients without diabetes (64 vs 75%, PZ0.04). No difference regarding the duration until normalisation was seen (PZ0.04). However, the pegvisomant dose required for normalisation was significantly higher for diabetic patients (P!0.01) ( Table 3) .
For all 121 diabetic patients (with at least one documented follow-up visit), data regarding insulin treatment were available. In order to gain insights into which therapy modalities for diabetes mellitus have an effect on treatability of acromegaly, the diabetic patients group was subdivided into patients with insulin therapy and patients without insulin treatment (Table 4) . Changes in the HbA1c value and in IGF1 levels during the initial 6 months of pegvisomant treatment.
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No differences were seen between diabetics with insulin treatment and diabetics without insulin treatment regarding IGF1 normalisation and time required until normalisation. However, the pegvisomant dose used at the time point of IGF1 normalisation in diabetic patients receiving exogenous insulin showed a non-significant tendency to be higher than in diabetic patients with oral treatment (PZ0.11).
Diabetic patients in general -especially those on insulin therapy -required significantly higher pegvisomant doses to normalise IGF1 levels compared with nondiabetic patients. These findings strongly indicate that higher pegvisomant doses are needed to guarantee an adequate disease control in diabetic patients (Fig. 2) .
Discussion
The objective of the present evaluation of data, recorded in the German cohort of ACROSTUDY, was to examine key aspects to optimise acromegaly treatment given to patients who are affected by diabetes mellitus as a co-morbidity. Complex interactions between glucose metabolism, diabetes mellitus, insulin resistance, GH effects and acromegaly were seen. Considering these interactions with regard to acromegalic and diabetic treatment outcome is key.
GH directly influences glucose metabolism. Elevated GH levels are known to lead to increased insulin and glucagon concentrations although fasting glucose and oral glucose tolerance remain normal, indicating diminished insulin sensitivity (19) . Rather depending on the genetic predisposition of individual patients than on the manifestation of acromegaly, insulin resistance leads to alterations in glucose metabolism, e.g. to a pathological glucose tolerance or manifest diabetes (4, 5) . Patients without the risk of developing diabetes mellitus obviously can compensate the diminished insulin sensitivitycaused by elevated GH levels -through increased insulin secretion.
A decrease in GH, whether it is through discontinuation of a GH substitution in GH-deficient patients (20) or through a normalisation of elevated GH levels after an effective adenomectomy (21), leads to a rapid normalisation of insulin resistance.
Therefore, any successful therapy of acromegaly can be expected to positively influence insulin sensitivity and thereby possibly improve the metabolic status. This has been convincingly demonstrated for pituitary surgery (22, 23) . With radiation therapy, these effects evolve much slower and are -based on their complexity -currently not described in the literature. Following radiation therapy, pituitary functions may vary individually or hypothalamic regulations may arise in addition to reduced GH levels. Both of these could influence insulin sensitivity.
How medical therapy with SSA, such as octreotide or lanreotide, or with the GH receptor antagonist (pegvisomant) influence the disease pattern of acromegalic patients has been described in various publications. 
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Pegvisomant improves hepatic and peripheral insulin sensitivity, comparable with the effect of a successful pituitary surgery (24) . In addition, pegvisomant influences both fasting and post-prandial insulin levels exclusively by diminishing or abolishing the effect of GH. Neither fasting blood glucose nor glucose tolerance changes under pegvisomant in healthy subjects (25) . Moreover, no direct influence of pegvisomant on enterohepatic hormones such as insulin, glucagon, gastrin, pancreatic polypeptide or cholecystokinin was reported (25, 26) .
There are data describing an increase in intraabdominal fat in patients with acromegaly successfully treated by pegvisomant (27) . This could lead to a deterioration of insulin sensitivity. These observations, however, were made in patients with a regression in the IGF1 levels partly into the low normal range. Thus, this observation may be explained by a gradual over-treatment towards beginning hGH deficiency and does not reflect a hGH-independent effect of pegvisomant.
Decreased HbA1c levels show clinically significant effects of pegvisomant regarding the glucose metabolism of diabetic acromegaly patients. We were able to confirm our observation from a smaller cohort of patients demonstrating a significant regression in HbA1c levels observed in a larger group of diabetic patients with acromegaly. Furthermore, the mean decrease in the HbA1c typically depends on the respective baseline level, meaning higher HbA1c values at baseline tend to decrease to a greater extent. Marazuela et al. (28) reported a significant reduction in HbA1c values from 8.5G2.2 to 6.3G1.4% in 13 diabetics with acromegaly. Barkan et al. (29) also described a decrease from 7.8 (6.3-9.7) to 6.3 (5.9-6.8) % among 13 diabetics. The mean HbA1c level in patients with diabetes mellitus in the German Cohort of ACROSTUDY (nZ85) at the initiation of pegvisomant therapy (7.0G1.3%) was considerably lower. Accordingly, the improvement of metabolic status to an HbA1c value of 6.6G1.0% was less pronounced. After pegvisomant initiation, a potential need for intensified anti-diabetic treatment was not observed in any of the patients reported here.
It must, however, also be taken into consideration that not only pegvisomant treatment was initiated, but in the majority of patients also a previously implemented therapy with SSA had been discontinued at the same time.
Our data demonstrate for the first time that a positive influence of pegvisomant on the quality of diabetic metabolic status is only significant for patients under monotherapy. No significant improvement of diabetic metabolic status was verifiable in 22 diabetic patients with acromegaly under combination therapy with pegvisomant and SSA. It is well known that SSA causes an adverse effect on glucose metabolism. Cozzi et al. (30) described the recurrence of diabetes mellitus with an increase in HbA1c value over 6.0% among 20 patients of 110 (18%) patients with acromegaly, under a long-acting octreotide treatment. The negative effect of SSA on carbohydrate metabolism could also be verified in healthy subjects. An increase in fasting blood glucose values and pronounced blood glucose up-regulation after oral glucose administration was shown (31) , which underlines the existence of complex causal interactions of somatostatin with other enterohepatic hormones. In addition, an increase in fasting blood glucose, postprandial blood glucose including HbA1c values with simultaneous decrease in fasting and glucose-induced insulin levels (32), was described for acromegaly patients treated with octreotide or lanreotide. Under these conditions, the decrease in insulin levels does not reflect an improvement of insulin sensitivity, but is the result of a direct inhibition of b-cells by SSA. Physiologically, the enterohepatic hormone somatostatin inhibits the insulin secretion of b-cells mainly via the receptor subtype 5 (SSTR5). Further complex regulations, however, arise from somatostatin therapy such as inhibition of alpha cells, and thereby reduction in glucagon secretion (32) , mainly via the receptor subtype 2 (SSTR2). The regulation of glucose homeostasis through the incretins, glucagon-like peptide 1 (GLP1) and glucosedependent insulinotropic polypeptide (GIP), is the result of a complex interaction of all three islet cell hormones, 
Figure 2
The pegvisomant dose required for normalisation of acromegaly disease activity, split by the presence of concomitant diabetes mellitus and its therapy.
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Clinical Study M Droste and others Diabetes and acromegaly 171:1insulin, glucagon and somatostatin. Somatostatin is the essential mediator of insulin and glucagon secretion via SSTR2. The latter seems to be under a tonic control by somatostatin. Incretins seem to act within the endocrine pancreas via SSTR2 (33) . The early, glucose-induced release of insulin primarily depends on this entero-insular axis. Depending on the dose, SSAs inhibit meal-dependent insulin secretion as well as GLP1 secretion. As a result, they also inhibit the protective effects of GLP1 and glucagon on adipogenesis and lipid metabolism (33) . The therapeutic use of SSA such as octreotide and lanreotide, which mainly act via an inhibition of SSTR2 and 5, does not lead solely to an inhibition of somatotrophic pituitary cells, but they ubiquitously stimulate the receptors and convey complex metabolic effects which are currently only clarified in part. This primarily shows detrimental effects on glucose metabolism if there is a genetic predisposition for metabolic diseases (34) .
These interactions explain various data on glucose metabolism under SSA therapy in patients with acromegaly reported in the literature, depending on the examined patient group (4). The positive effect of an improvement of insulin resistance through decrease in GH is partially overplayed by the negative effect of an SSA therapy on b-cells and other enterohepatic hormones. It is not clear which consequences these complex regulations can have for the individual patients, depending on their individual predisposition.
Individual metabolic changes such as obesity, insulin resistance or diabetes mellitus must therefore be needed and taken into consideration during the medical therapy of acromegaly, not only with regard to changes in glucose metabolism through the acromegaly and its treatment, but also with regard to the treatability and the effects of acromegaly through an associated existing diabetes mellitus. Insulin plays the decisive role in this connection. High insulin levels have consequences on the effects of GH.
By analysing data from acromegaly patients treated with pegvisomant, we demonstrated that GH effects on hepatic IGF1 production are dependent on the extent of insulin levels. Diabetes mellitus type 2 is characterised by existence of peripheral and hepatic insulin resistance, i.e. elevated insulin levels. Exogenous insulin therapy will further increase insulin levels (8, 35, 36) . We demonstrated that patients with an associated diabetes had a significantly lower response to a pegvisomant therapy than patients without diabetes (65% compared with 75% IGF1 normalisation rate). Our findings strongly confirm published observations (37) in which higher normalisation rates for IGF1 values among non-diabetic patients were found. That is probably due to the fact that patients with diabetes require significantly higher pegvisomant doses to achieve a sufficient therapeutic effect. The assumption that blood insulin levels determine the outcome of pegvisomant treatment is furthermore supported by the fact that the patients treated with exogenous insulin required the highest pegvisomant doses.
The modulation of biological GH actions and the effect of insulin on the biosynthesis and surface presentation of GH receptors on the hepatocyte and therefore the effect on hepatic IGF1 production have been experimentally documented (38) , showing that insulin is essential for the effect of GH on hepatocytes. Moreover, insulinopaenic patients have lower GH-binding protein levels and show GH insensitivity.
Consequently, it may be expected that high insulin levels lead to a greater efficacy of GH on hepatocytes. Neggers et al. (39) summarised these observations in their hypothesis of an extra-hepatic acromegaly. SSA decreases not only the GH levels of the pituitary but also reduces the insulin production from the pancreatic b-cells. This may be resulting in normalised IGH1 GH levels but elevated extra-hepatic effect of GH under a monotherapy with SSA.
For the first time, we documented the clinical relevance of different hepatic insulin levels to the treatment of acromegaly in patients with concomitant diabetes mellitus. Published findings (40) in which pegvisomant doses required for an effective treatment depend on the patient's BMI support our results, in as much as the BMI is known to correlate with insulin levels.
Conclusion
The GH antagonist pegvisomant is one of the medical treatment options for acromegaly. Its use is indicated if other forms of therapy, surgery and/or radiotherapy and a medical therapy with dopamine agonists and/or SSA are not sufficiently effective.
The objective of treatment in acromegaly is not primarily the normalisation of GH, but rather to normalise life expectancy and quality of life. This also depends on the individual characteristics of the affected patients. Patients with acromegaly and diabetes mellitus as co-morbidity -this probably also applies to patients with obesity as part of a metabolic syndrome -have a particularly high mortality rate and an impaired quality of life. The selection of a medical treatment strategy should therefore be made individually.
The size of a residual tumour after surgery and the proximity to the optic chiasm are arguments favouring the application of SSA. However, tumour growth feared under pegvisomant is only observed in single individual cases, so that the existence of a residual tumour -especially if this has been irradiated -should not be the sole reason for the use of SSA (41) .
The interaction of GH and insulin, the reciprocal influence with the effects on metabolic changes, and also the treatability of acromegaly, should be considered in the therapy planning. Patients with diabetes mellitus and patients with risk factors to develop diabetes benefit from pegvisomant as monotherapy. It should be considered whether pegvisomant could be first choice treatment option for such patients. It has to be noted that administration of pegvisomant in addition to an existing somatostatin therapy in this respect is not as successful as pegvisomant monotherapy.
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